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(54) Device and optical element for the aiming and the visual indication of a reading area of a 
coded information reader 



(57) A device for the aiming and the visual indication 
of a reading area of a coded information reader (1 ), com- 
prising means for emitting towards a reading area (1 00) 
of a coded information reader, a preferably collimated 
light beam (5) and a refractive optical element (10) for 
deflecting at least one first portion of the light beam so 
as to generate at least two different beam portions active 
on at least two different zones of the reading area along 
at least two different optical paths. The refractive optical 
element comprises opposed first and second face, re- 
spectively for collecting the light beam and projecting 



said at least two beam portions onto said reading area; 
the second face comprises at least one (preferably more 
than one) first surface portion inclined by a predeter- 
mined angle a with respect to the first face and adapted 
to deflect said at least one first light beam portion by a 
predetermined deflection angle p with respect to the op- 
tical axis Z. Such device is adapted to be mounted on a 
coded information reader to provide the operator with a 
visual indication of the reading area framed by the read- 
er, before carrying out the reading of the information 
contained in said area. 
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D script ion 

[0001] The present invention relates to a device and 
an optical element for the aiming and the visual indica- 
tion of a reading area of a coded information reader. 
More in particular, the invention relates to a device and 
an optical element for aiming a reading area of a coded 
information reader (preferably, but not exclusively, a 
portable reader) for providing the operator with a visual 
indication of the reading area framed by the reader so 
as to optimise the subsequent reading operations. 
[0002] The invention also relates to a coded informa- 
tion reader comprising an aiming device of the type de- 
scribed above. 

[0003] As known, in recent years coded information 
readers (for example optical, magnetic and radiofre- 
quency readers) have been proposed on the market, 
which are capable of localising and decoding the infor- 
mation contained on a support (for example, an optical, 
magnetic or electronic code associated to an object) 
placed into a predetermined reading area so as to ac- 
quire said information. 

[0004] In this description and following claims, the ex- 
pression "coded information reader indicates any de- 
vice capable of acquiring information relating to an ob- 
ject (for example distance, volume, overall dimensions, 
or its identification data) through the acquisition and the 
processing of a luminous, magnetic or radiofrequency 
signal diffused by the same object. The expression "cod- 
ed information" indicates optical, magnetic and elec- 
tronic codes. The expression "optical code" indicates 
any graphical representation having the function of stor- 
ing a coded information. A particular example of optical 
code consists of linear or two-dimensional codes, 
wherein the information is coded through suitable com- 
binations of dark-coloured elements (usually black) hav- 
ing a predetermined shape, for example square, rectan- 
gular or hexagonal, separated by clear elements (spac- 
es, usually white), such as bar codes, stacked codes, 
and two-dimensional codes in general, colour codes, 
etc. Moreover, the expression "optical code" also com- 
prises, more in general other graphical shapes having 
the function of coding the information, including charac- 
ters printed in clear (letters, numbers, etc.) and particu- 
lar patterns (such as for example, stamps, logotypes, 
signatures, fingerprints, etc.). The expression "optical 
code" also comprises graphical representations that are 
detectable not only in the field of visible light, but also in 
the wave band comprised between infrared and ultravi- 
olet. 

[0005] Typically, coded information readers comprise 
static or dynamic means for illuminating the reading ar- 
ea containing the code to be read with a luminous, mag- 
netic or radiofreq uency flux, means for collecting the lu- 
minous, magnetic or radiofrequency flux emitted by said 
area, means for converting said luminous, magnetic or 
radiofrequency flux into an analogue or digital electric 
signal, and means for processing said electric signal so 



as to extract the information contained in the code. 
[0006] For the purpose of facilitating the arrangement 
of the reader with respect to the reading area, thus guar- 
anteeing a correct reading of the information contained 
5 therein, it is very important to make the operator aware 
of the position and the extension of the area framed by 
the reader. For this purpose, devices for the aiming and/ 
or the visual indication of the reading area framed by 
optical readers have been developed; said devices are 
typically adapted to be mounted into the optical readers 
in a more or less misaligned position with respect to the 
reader optical axis. 

[0007] Aiming optical devices are known which are 
capable of providing the operator with a visual indication 
of the framed area through the identification of the cen- 
tre and/or the edges, or of the outline, or of a combina- 
tion of them, of the area framed by the reader. 
[0008] For example, patent application no. 
98830656.9 by the same Applicant describes an optical 
device comprising a plurality of illumination groups, 
each one including a luminous source, a diaphragm 
having a predetermined profile, and a converging lens 
arranged, in the optical emission path, downstream of 
the diaphragm and adapted to collimatc the light beam 
coming from the diaphragm and project it onto an end 
portion of the reading area. Said device provides for the 
use of more luminous sources (typically, LED or laser 
sources), each one adapted to illuminate a correspond- 
ing end portion of the reading area. Nevertheless, the 
use of more sources unavoidably implies an increment 
of the size and of the cost of the aiming device; this is 
often undesirable, above all in portable optical readers. 
[0009] The US patent no. 5,500,702 describes an op- 
tical device comprising an holographic (HOE) or detrac- 
tive (DOE) optical element arranged downstream of a 
laser source and of a collimation lens, and adapted to 
deflect the collected light beam so as to project a plural- 
ity of different light beams onto different end portions of 
the reading area. Said device provides for the use of a 
single luminous source for illuminating more end por- 
tions of the reading area. 

[0010] A first drawback associated to a device of the 
type described above relates to the high cost and to the 
construction difficulty of the holographic and/or diff rac- 
tive optical elements used; this is essentially due to the 
difficulty of realising, on their surface, grooves of mini- 
mum sizes. Said sues depend on the divergence to be 
imparted to the various light beams, and they decrease 
as the beam divergence increases. 
[0011] In fact, it is desirable that the area framed by 
the aiming device corresponds to the area framed by 
the reader at all reading distances. Particularly for rela- 
tively wide reading ranges (for example, widerthan 30°), 
it is possible to obtain such a divergence with a diff rac- 
tive (DOE) or holographic (HOE) element by reducing 
the minimum sizes of the grooves up to about 1 ujti or 
less for greater view angles, as it results from the exam- 
ple of calculation reported below. 
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[0012] In fact, in a first approximation, it is possible to 
calculate the minimum size of the grooves on the sur- 
face of an HOE or DOE with the same design rules of 
diffraction gratings. Being 9 the half field of view angle 
of the reader, X the wavelength of the incident radiation 
on the DOE (HOE) and d the minimum size of the 
groove, it results that: 

A.=2d-sin0 

[0013] From this relation it results that, for a field of 
view of 20 equal to 30° and an incident radiation A, equal 
to 650nm, the minimum size d of the groove must be 
equal to 1 .26 jim, that is to say, very small. 
[0014] A second drawback associated to a device of 
the type described above relates to the fact that for using 
a DOE (HOE), it Is necessary to have a coherent source 
(laser source) which, as known, is particularly expen- 
sive. 

[0015] The technical problem at the basis of the 
present invention is that of providing an aiming device 
which should be, at the same time, economic and con- 
structively easy also for sufficiently high divergence an- 
gles, and which should be capable of providing the op- 
erator with a clear and precise indication of the framed 
reading area, independently of the distance at which the 
latter is with respect to the same device. 
[0016] Thus, in a first aspect thereof, the present in- 
vention relates to a device for the aiming and the visual 
indication of a reading area of a coded information read- 
er, comprising: 

means for emitting a light beam; 
means for deflecting at least one first portion of said 
light beam so as to generate at least two different 
beam portions active on at least two different zones 
of a reading area of a coded information reader 
along at least two different optical paths; 

characterised in that said means for deflecting at least 
one portion of said light beam consists of a refractive 
optical element. 

[0017] Advantageously, according to the present in- 
vention, the visual indication of the reading area framed 
by the reader can be achieved by deviating one or pref- 
erably more portions of the light beam emitted by the 
luminous source through a refractive optical element 
suitably orientated with respect to the emission optical 
axis. Thus, the light beam is split by said refractive op- 
tical element into more beam portions and each portion 
is projected on the reading area (preferably, on its ver- 
tices and centre) along different optical paths. 
[0018] Even more advantageously, the aiming device 
of the present invention is more economic and simple, 
from the constructive point of view, than the aiming de- 
vices of the prior art provided with diffractive or holo- 
graphic optical elements; in fact, the manufacture of a 



refractive optical element is much simpler and much 
more economic than that of a diffractive or holographic 
optical element, as the realisation of grooves on the sur- 
face of the refractive optical element is not required. 

5 [0019] Advantageously, the aiming device of the in- 
vention provides for the use of a single emission source 
for the illumination and/or indication of more zones of 
the reading areas; this allows to limit the size of the de- 
vice of the invention, which will thus be more compact 

10 than the aiming devices of the prior art comprising more 
emission sources. 

[0020] Even more advantageously, the aiming device 
of the invention is capable of correctly operating with 
emission sources of any type, that is to say, with both 
15 coherent sources (laser sources) and incoherent sourc- 
es (LED). 

[0021] Preferably the emission source used in the 
aiming device of the invention is a LED. Even more pref- 
erably, for the purpose of obtaining wide depths of field 
20 and a spot correctly focused on the reading area, the 
LED is followed by a collimation lens; the use of a LED 
allows to limit the production and/or sales costs of the 
device of the invention, which will thus be more econom- 
ic than the aiming devices of the prior art comprising la- 
25 ser sources. 

[0022] Preferably the refractive optical element com- 
prises opposed first and second faces, respectively for 
collecting the light beam and projecting said at least two 
beam portions on said reading area, wherein an optical 
30 axis Z is defined into said refractive optical element, and 
said second face comprises at least one first portion of 
surface inclined by a predetermined angle a with re- 
spect to said first face and adapted to deflect said at 
least one first portion of light beam by a predetermined 
35 deflection angle p with respect to said optical axis Z. 
[0023] Advantageously, the deflection of each portion 
of the light beam is carried out through an optical prism 
suitably orientated in space; even more advantageous- 
ly, the various prisms are incorporated into a single op- 
<*o tical element. According to the present invention, each 
optical prism is arranged so as to be impinged by only 
a portion of the light beam that will thus be deflected by 
the predetermined angle for illuminating and/or indicat- 
ing a vertex of the reading area of the coded information 
45 reader. 

[0024] Preferably the refractive optical element also 
comprises means for transmitting without any deflection 
at least one second portion of collimated light beam to- 
wards the reading area. Even more preferably, this 
50 means are provided, into the refractive optical element, 
centrally with respect to the above first inclined surface 
portions. 

[0025] In a first embodiment of the aiming device of 
the present invention, the means for transmitting without 
55 any deflection said at least one second portion of light 
beam towards the reading area consists of at least one 
second surface portion of the refractive optical element 
which is substantially plane and parallel to the first col- 
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lecting face of the light beam (perpendicular to the op- 
tica! axis Z). On the contrary, in a second embodiment 
of the aiming device of the invention, the means for the 
transmitting without any deflection said at least one sec- 
ond portion of light beam consists of a through hole ex- 
tended between the first and the second faces, and co- 
axially formed with respect to said optical axisZ. Advan- 
tageously, in both the embodiments described above 
the beam portion that is not collected by the inclined sur- 
face portions of the refractive optical element (and thus, 
the beam portion affecting the above plane surface por- 
tion parallel to the collecting face of the light beam, or 
the above through hole) remains undeflected, and iden- 
tifies the centre of the reading area. 
[0026] In a preferred embodiment of the device of the 
present invention, the second face comprises two first 
surface portions, each one inclined by a predetermined 
angle with respect to the first face and adapted to deflect 
a corresponding portion of light beam by a predeter- 
mined deflection angle with respect to the optical axis 
Z. Such device allows the identification and/or visual in- 
dication of the framed reading area through the visual 
indication of two of its opposed margins (and optionally, 
of the centre of the same area); this is particularly ad- 
vantageous in the reading of linear optical codes (for ex- 
ample, barcodes). 

[0027] In a particularly preferred embodiment of the 
device of the present invention, the second face com- 
prises four first surface portions, each one inclined by a 
predetermined angle with respect to the first face and 
adapted to deflect a corresponding portion of light beam 
by a predetermined deflection angle with respect to the 
optical axis Z, so as to define, in the refractive optical 
element, a poly-prismatic structure having a substantial- 
ly pyramidal shape with a rhomboidal base. In sub- 
stance, in this case the refractive optical element con- 
sists of four suitably orientated prisms that are recipro- 
cally associated; each inclined surface portion is thus 
identified by a prism, and it is adapted for the identifica- 
tion and/or the indication of an opposed vertex of the 
reading area. Thus, such device allows the identification 
and/or indication of the reading area through the visual 
indication of four of its vertices (and optionally, of the 
centre of the same area); this is particularly advanta- 
geous in the reading of two-dimensional optical codes 
and images. 

[0028] Alternatively, the pyramidal structure can be 
realised so that the four prisms forming it are orientated 
so as to form the negative of a pyramid; in this case, 
each inclined surface portion is adapted for the identifi- 
cation and/or the indication of a corresponding vertex of 
the reading area. 

[0029] As said above, advantageously, in the pre- 
ferred embodiment described above the various in- 
clined prismatic surfaces are integrated into a single op- 
tical element having a pyramidal structure, easy to man- 
ufacture through moulding in optically transparent plas- 
tic. In this case, the means for transmitting without any 



deflection said second beam portion can be realised by 
simply removing a portion of the refractive optical ele- 
ment atthe pyramid vertex, or by forming a through hole 
longitudinally extended between the first and the second 
5 face of the refractive optical element. 

[0030] In an alternative embodiment of the aiming de- 
vice of the present invention, the refractive element has 
a cross section smaller than the cross section of the light 
beam taken at the first face of the refractive optical ele- 
ment. Advantageously, in this case the portion of light 
beam which exceeds the input section of the refractive 
optical element proceeds as undeflected and identifies 
the centre of the framed reading area, whereas the cen- 
tral portions of the beam that impinge on the refractive 
optical element are deviated so as to identify the mar- 
gins of the reading area; it is thus possible to obtain a 
visual indication ol the margins and of the centre of the 
reading area without carrying out the above operations 
for removing the pyramid vertex or forming the longitu- 
dinal hole. 

[0031] In a variant of the device of the present inven- 
tion, the above collimation lens is fixedly associated with 
the refractive optical element at said first collecting face 
of the collimated light beam, or even, it is part of the 
same refractive optical element, thus forming a single 
optical element that carries out both functions. 
[0032] According to a further variant of the device of 
the invention, the second face comprises at least one 
first peripheral surface portion inclined by a predeter- 
mined angle a 1 with respect to said first face and adapt- 
ed to deflect said at least one first portion of light beam 
by a predetermined deflection angle p 1 with respect to 
said optical axis Z, and at least one second central sur- 
face portion, inclined by a predetermined angle a?, dif- 
ferent from a 1 , with respect to said first face and adapted 
to deflect Said at least one portion of light beam by a 
predetermined deflection angle p 2 , different from P-,, 
with respect to said optical axis Z. In this way, it is ad- 
vantageously possible to realise, through a single re- 
fractive optical element, two different deflection angles; 
the aiming device is thus capable of identifying two dif- 
ferent zones of the reading area, a more internal one 
(identified by the surface portions having a smaller de- 
flection angle) useful for close-up reading of high-den- 
sity codes, and a more external one (identified by the 
surface portions having a larger deflection angle), useful 
for a distance reading of medium-low density codes. 
[0033] Advantageously, by increasing the number of 
inclined faces of the refractive optical element it is pos- 
sible to increase the numberof zones or points identified 
on the reading area; for example in this way it is advan- 
tageously possible to identify, besides the vertices of the 
framed reading area, also the median points of the out- 
line of said area. 

[0034] According to a particularly preferred embodi- 
ment, the device of the present invention also comprises 
an amplitude mask adapted to impart a predetermined 
profile to the beam portions projected on the reading ar- 
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ea. Preferably, the amplitude mask is arranged between 
the emission source (and/or the collimation lens) and 
the refractive optical element; alternatively, in any case, 
it can also be provided upstream of the collimation lens, 
although this requires more alignment difficulties. 5 
[0035] Preferably, the inclined surface portions of the 
refractive optical element are substantially plane and all 
of the various deflection angles are equal to each an- 
other. Alternatively, the inclined surface portions of the 
refractive optical element can be substantially cylindri- 10 
cal and convex. In this last case, the device of the in- 
vention preferably comprises a divergent lens arranged 
upstream of each inclined surface portion of the refrac- 
tive optical element. An aiming device of this type allows 
generating a plurality of orthogonal lines (for example 15 
four in case the refractive optical element has four in- 
clined surface portions), so as to identify almost the en- 
tire edge of the framed reading area. 
[0036] Preferably, the various divergent lenses are 
operatively associated to the refractive optical element 20 
so as to define a single optical element. 
[0037] In a second aspect thereof, the present inven- 
tion relates to an optical element for the aiming and the 
visual indication of a reading area of a coded information 
reader, comprising means for deflecting at least one first 25 
portion of a light beam so as to generate at least two 
beam portions adapted to be projected on at least two 
different zones of a reading area along at least two dif- 
ferent optical paths, characterised in that said element 
is a refractive optical element. Such optical element, 30 
when mounted in an aiming device of the type described 
above, allows to achieve all the advantages mentioned 
above with reference to said device. 
[0038] In a third aspect thereof, the present invention 
relates to an optical apparatus for reading information 35 
in a reading area, characterised in that it comprises an 
aiming device and/or an optical element of the type de- 
scribed above. Thus, said reader exhibits all of the ad- 
vantages mentioned above with reference to the aiming 
device of the present invention. -to 
[0039] Further features and advantages of the 
present invention will appear more clearly from the fol- 
lowing detailed description of some preferred embodi- 
ments, made with reference to the attached drawings. 
In such drawings: ^5 

Figure 1 shows a totally schematic perspective view 
of a reader including an aiming device according to 
the present invention with highlighted its character- 
istic optical angles; $° 
Figure 1 a shows a schematic view of a section of a 
constructive detail of an optical clement incorporat- 
ed in the device of figure 1 with highlighted the char- 
acteristic geometrical axes and angles; 
Figure 2 shows a perspective view of a first embod- 55 
iment of a refractive optical element according to 
the present invention; 

Figure 3 shows a perspective view of a second em- 



bodiment of a refractive optical element according 
to the present invention; 

Figure 4 shows a perspective view of a third em- 
bodiment of a refractive optical element according 
to the present invention; 

Figure 5 shows a perspective view of a fourth em- 
bodiment of a refractive optical element according 
to the present invention; 

Figure 6 shows a perspective view of the refractive 
optical element of figure 5, upside down; 
Figure 7 shows a schematic view of the reading ar- 
ea framed through the optical element of figure 5; 
Figure 8 shows a perspective view of a fifth embod- 
iment of a refractive optical element according to 
the present invention; 

Figure 9 shows a plan view of a sixth embodiment 
of a refractive optical element according to the 
present invention; 

Figure 1 0 shows a perspective view of the optical 
element of figure 9; 

Figure 1 1 shows a plan view of an amplitude mask 
for an aiming device according to the present inven- 
tion. 

[0040] In figure 1 , reference numeral 1 schematically 
indicates a coded information reader comprising a de- 
vice for the aiming and/or the visual indication of a read- 
ing area 100 framed by the reader 1 , according to the 
present invention. The reader 1 is preferably a conven- 
tional portable coded information reader; thus, in the 
present description, reference shall be made to the con- 
structive details of the aiming device of the invention 
mounted into the reader 1 , instead of reader 1 as a 
whole. 

[0041] The aiming device of the invention comprises, 
in particular, an emission source (not illustrated) of a col- 
iimated light beam with a substantially circular or ellipti- 
cal shape (indicated with reference numeral 5). The 
emission source, which can be of any type (such as for 
example, a laser source, a LED or a lamp) is preferably 
followed by a collimation lens (also not illustrated) so 
that, downstream of the emission source, a collimated 
light beam 5 is defined; said optical axis intersects the 
reading area 100 in a central point. In a variant of the 
aiming device of the invention, the emitted light beam 
can be uncollimated. 

[0042] Moreover, downstream of the emission source 
(and optionally, of the collimation lens) the aiming device 
of the invention comprises a refractive optical element 
10 having an optical axis Z and adapted to deflect by a 
predetermined angle (3, with respect to the optical axis 
Z, one or more portions of the collimated light beam 5 
coming from the emission source so as to generate two 
or more different beam portions active on respective dif- 
ferent zones of the reading area 1 00 along different op- 
tical paths. 

[0043] The refractive optical element 10 can be real- 
ised according to different embodiments, all suitable for 
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achieving the purposes of the present invention; some 
of said embodiments shall be described in detail here- 
inafter. 

[0044] In a preferred embodiment, the refractive opti- 
cal element 10 of the present invention splits the colli- 
mated light beam 5 into at least five different portions, 
directing at least four of them to the four margins of the 
reading area 1 00 along different optical emission paths; 
the remaining portion identifies the centre of reading ar- 
ea 1 00. 

[0045] In theory, the deflection of each beam portion 
5 is carried out through a respective suitably orientated 
optical prism. From a practical point of view, the various 
prisms are incorporated into a single optical element 
having poly-prismatic structure and a substantially py- 
ramidal shape with rhomboidal base; this element is the 
refractive optical element 10 of the present invention. 
[0046] Figure 1 schematically shows one of the 
prisms adapted to be incorporated in the device and/or 
refractive optical element 10 of the invention. From a 
theoretical point of view, it is possible to calculate the 
inclination angle a of each prism adapted to deflect a 
respective beam portion 5 by a predetermined angle p 
so as to illuminate and/or indicate a vortex of the framed 
reading area. With reference to figures 1 and 1a, being 
the horizontal 5 h and vertical 5 v view angles of the reader 
known, the calculation of angle p is based on the follow- 
ing relation: 

tanp = ./tan 2 (5„)+tan 2 (5 v ) 

As: 

p = 5 - a = arcsin[N • sina] - a 

where N is the refraction index of the material of the 
prism, being angle p known, it is possible to obtain the 
angle at vertex a of the prism. Moreover, it is possible 
to obtain the orientation of the prism with respect to the 
optical axis Z so that an incident collimated light beam 
is deflected so as to univocally identify one of the verti- 
ces of the reading area 100, represented in figure 1 by 
angle y by which it must be rotated with respect to axis 
Z. In fact, it results that: 



[0047] To identify the other three vertices of tho read* 
ing area 100, it is sufficient to add three more prisms 
rotated by -y, Y+-180 o ,-(y+1 80°). 

[0048] From the constructive point of view, as already 
mentioned, the four prisms adapted to deflect the four 
beam portions for indicating the four margins or ex- 
tremes of the reading area 100 are advantageously in- 
tegrated in a single refractive optical element 1 0 having 



poly-prismatic structure and suostantially pyramidal 
shape, with rhomboidal base, easy to manufacture 
through moulding of optically transparent plastic. 
[0049] Figures from 2 to 7, 9 and 1 0 show various em- 

5 bodiments of the refractive optical element 1 0 of the 
present invention. In all embodiments proposed herein, 
in the refractive optical element 10 there are defined a 
first face 1 1 for collecting the collimated light beam com- 
ing from the emission source and a second face 12 for 

10 projecting the various portions of light beam onto the 
reading area 1 00. In particular, the second face 1 2 com- 
prises a plurality of portions of prismatic surfaces (all 
indicated with 13), preferably plane, inclined by angle a 
with respect to the first face 1 1 ; said surface portions 1 3 

15 are adapted to generate the beam portions 5 adapted 
to identify the margins or vertices of the reading area 
100. Preferably, all surface portions 13 are inclined by 
the same angle a with respect to the first face 11 of the 
refractive optical element 10. 

20 [0050] In a first preferred embodiment of the refractive 
optical element 10 of the present invention, illustrated 
in figure 2, the four surface portions 13 are intersected 
so as to form a rhomboidal-base pyramidal structure, 
from which a portion is removed at the pyramid vertex. 

25 in the pyramidal structure, a plane surface portion 14 
substantially perpendicular to the optical axis Z and/or 
parallel to the first face 1 1 is thus defined, adapted to 
collect a central portion of the collimated beam 5. The 
beam portions that intercept the four inclined surface 

30 portions 1 3 are deflected, and they identify the four mar- 
gins of the reading area 100; the central beam portion 
that intercepts the plane surface portion 14, on the con- 
trary, propagates without any deflection towards the 
reading area 1 00, so as to identify the centre of the same 

35 area. In this embodiment, each side of the pyramid iden- 
tifies the opposed vertex of the reading area 100. 
[0051] In an alternative embodiment of the optical el- 
ement 10 of the invention (not illustrated), the identifica- 
tion of the reading area 100 is achieved by providing, 

40 coaxially to said optical axis Z, a through hole between 
the first face 11 and the second face 12; the ceptral 
beam portion that is collected by said hole remains un- 
deflected, and identifies the centre of the reading area 
100. 

45 [0052] In a further embodiment of the optical element 
10 of the present invention, illustrated in figure 4, the 
four surface portions 13 are inclined by an angle equal 
to -a with respect to the first face 11 so as to form the 
negative of a pyramid; in this case, each surface portion 

so 13 identifies the corresponding vertex of the reading ar- 
ea 100. Also in this case, a portion of plane surface 14 
or a through hole can bo centrally provided in the optical 
element 1 0, so as to transmit without any deflection the 
central portion of the collimated light beam 5 towards 

55 the reading area 100. 

[0053] According to a further alternative embodiment 
of the optical element 10 of the present invention (not 
illustrated), no central hole nor portion of plane surface 
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1 4 is provided in the pyramidal structure of the refractive 
optical element 10 for allowing the propagation without 
any deflection of the central portion of the collimated 
light beam 5. However, it is possible to obtain a visual 
indication of the central zone of the reading area 1 00 by 5 
providing a collimated light beam 5 with a section great- 
er than the input section of the refractive optical element 
10; in this case, the beam portion exceeding the input 
section of the refractive optical element 10 proceeds 
without any deflection and identifies the centre of the 10 
framed reading area, whereas the portions of central 
beam that impinge on the refractive optical element 10 
are deviated so as to identify the margins of the reading 
area 1 00. 

[0054] As shown by way of example in figure 3 : on the is 
first face 11 of the refractive optical element 10 (what- 
ever its embodiment) there can be fixedly Integrated a 
collimation lens 20 adapted to collimate the light beam, 
which is then splil into the various beam portions (de- 
flected and undeflected) by the refractive optical ele- 20 
ment 10. Of course, in this case the light beam arriving 
to the refractive optical element 10 has not been previ- 
ously collimated. 

[0055] As already mentioned before, the aiming do- 
vice of the invention, in a variant thereof, can be without 25 
any collimation lens, thus operating with an uncollimat- 
ed light beam. Such device is capable of providing in 
any case a sufficiently clear and precise visual indication 
of the framed reading area, although for relatively small 
depths of field and with slightly out-of-focus spots gen- 30 
erated on the reading area. 

[0056] According to an alternative embodiment of the 
refractive optical element 10 of the present invention, 
illustrated in figures 5 and 6, the inclined surface por- 
tions 1 3 are substantially cylindrical and convex, instead 35 
of being plane. In this case, the first face 1 1 of the optical 
element 10 of the invention is integrally associated to 
another divergent optical element 30 comprising a plu- 
rality of diverging lenses 16, each one arranged up- 
stream of each inclined surface portion 1 3 of the refrac- *o 
tive optical element 10 (in particular, see figure 6). In 
substance, it is possible to realise (for example through 
a moulding process) a single optical element wherein 
there are defined, on a first face 16a for collecting the 
collimated light beam, the diverging lenses 16 and, on *s 
an opposed face 1 6b for transmitting the beam portions 
to the reading area 100, the inclined surfaces 13. Such 
element allows to generate, on the reading area 100, 
four orthogonal lines 40, such as to identify almost the 
entire edge of the same area : as illustrated in figure 7. so 
In fact, said element, besides splitting the collimated 
light beam 5 into four portions (through the inclined sur- 
face portions 13), through lenses 16 deviates each 
beam portion in an orthogonal direction with respect to 
that in which it is deviated by the corresponding surface 55 
portion 13, so as to generate on the reading area 100 
the four orthogonal lines 40, each one expanding along 
a side of the same area. 



[0057] According to a further alternative embodiment, 
illustrated in figure 8, the refractive optical element 10 
of the present invention can consist of two superim- 
posed pyramids with different face inclination, so as to 
realise two different deflection angles and consequently, 
identify two different zones of the reading area, a more 
internal one (for smaller deflection angles) and a more 
external one (for larger deflection angles). In particular, 
in the second face 12 of the refractive optical element 

1 0 there is defined a first peripheral annular portion 1 2a, 
provided with a plurality of surfaces 13a inclined by a 
predetermined angle a t with respect to the first face 1 1 , 
and a second central surface portion 12b provided with 
a plurality of surfaces 1 3b that are inclined, with respect 
to the first face 11 , by an angle qx^ that is smaller than 
a v Surfaces 13a are adapted to deflect corresponding 
collimated light beam portions by a predetermined de- 
flection angle p-, with respect to said optical axis 2, 
whereas surfaces 13b are adapted to deflect corre- 
sponding collimated light beam portions by a predeter- 
mined deflection angle p 2 , smaller than p 1t with respect 
to said optical axis Z. Thus, surfaces 13a are adapted 
to identify a more internal portion of the reading area 
100, whereas surfaces 13b arc adapted to identify a 
more external portion of the reading area 100. 
[0058] According to the present invention, by increas- 
ing the number of inclined surfaces of the face 12 of the 
refractive optical element 10 it is possible to increase 
the number of zones identified on the reading area 1 00. 
For example, figures 9 and 10 show an embodiment of 
a refractive optical element 110 having a substantially 
pyramidal shape with octagonal base; through such el- 
ement it is possible to identify nine different zones of the 
reading area 1 00. Element 1 1 0 comprises four surfaces 
1 3 which are inclined with respect to face 1 1 for collect- 
ing the collimated light beam, adapted to identify the four 
vertices of the reading area, so as to identify a rectangle, 
two surfaces 13c that are inclined with respect to face 

1 1 and adapted to identify the median points of the out- 
line of the reading area at the long side of the rectangle, 
a central surface 14, parallel to face 11 and adapted to 
identify the centre of the reading area, and two surfaces 
14a, that are inclined with respect to face 11 , adapted 
to identify the median points of the outline of the reading 
area at the short side of the rectangle. 

[0059] In combination with all the embodiments of the 
optical element 1 0 of the invention described above, the 
aiming device of the invention can further comprise an 
amplitude mask 50 (of the conventional type) provided 
with an opaque surface 51 wherein there are formed ap- 
ertures 52, having a preselected shape, adapted to im- 
part, to the various beam portions projected on the read- 
ing area 1 00, a predetermined profile. For example, the 
amplitude mask 50 illustrated in figure 11 generates, at 
the four vertices of the reading area 100, as many L- 
shaped edges, and a cross at the centre. 
[0060] Preferably the amplitude mask 50 is arranged 
between the emission source (and optionally, the colli- 
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mation lens) and the refractive optical element 10. Nev- 
ertheless, there can be provided an embodiment of the 
aiming device of the invention wherein the amplitude 
mask 50 is arranged upstream of the optional collima- 
tion lens, although this requires a greater alignment dif- 
ficulty. 

[0061] In the operation, the operator aims the reader 
onto the area 100 containing the optical information to 
be read. By operating on a suitable actuation button (not 
shown), the aiming and/or visual indication device of the 
present invention is actuated: the luminous source emits 
a light beam that, once collimated, is collected by the 
refractive optical element 10. This generates a plurality 
of different beam portions that are projected on the read- 
ing area so as to identify the margins of a rectangle and 
its central zone. Thus, the operator moves the reader 
until the entire information to be read is confined inside 
the rectangle. Only at this point the operator starts the 
operations of acquiring ihe optical image diffused by the 
item containing the information, and reading it. 



Claims 

1 . A device for the aiming and the visual indication of 
a reading area of a coded information reader, com- 
prising: 

means for emitting a light beam; 
means for deflecting at least one first portion of 
said light beam so as to generate at least two 
different beam portions active on at least two 
different zones of a reading area of a coded in- 
formation reader along at least two different op- 
tical paths; 

characterised in that said means for deflecting at 
least one portion of said light beam consists of a 
refractive optical element. 

2. A device according to claim 1, further comprising 
means for collimating the light beam. 

3. A device according to claim 1 or 2, wherein said 
means for emitting a light beam comprises a LED 
emitting a light beam. 

4. A device according to any one of the preceding 
claims, wherein said refractive optical element com- 
prises first and second opposed faces, respectively 
for collecting the light beam and projecting said at 
least two beam portions on said reading area, 
wherein an optical axis Z is defined into said refrac- 
tive optical element and said second face compris- 
es at least one first portion of surface inclined by a 
predetermined angle a with respect to said first face 
and adapted to deflect said at least one first portion 
of light beam by a predetermined deflection angle 



(3 with respect to said optical axis Z. 

5. A device according to claim 4, wherein said second 
face comprises two first surface portions, each one 
5 inclined by a predetermined angle with respect to 

the first face and adapted to deflect a corresponding 
portion of light beam by a predetermined deflection 
angle with respect to the optical axis Z. 

io 6. A device according to claim 4, wherein said second 
face comprises four first surface portions, each one 
inclined by a predetermined angle with respect to 
the first face and adapted to deflect a corresponding 
portion of light beam by a predetermined deflection 

'5 angle with respect to said optical axis Z, so as to 
define, in said refractive optical element, a poly- 
prismatic structure having a substantially pyramidal 
shape with a rhomboidal base. 

20 7. A device according to any one of the preceding 
claims, wherein said refractive optical element also 
comprises means for transmitting without any de- 
flection at least one second portion of light beam 
towards said reading area. 

25 

8. A device according to claim 7, wherein said means 
for transmitting without any deflection at least one 
second portion of light beam towards said reading 
area are provided, in said refractive optical element, 

30 centrally with respect to said first inclined surface 
portions. 

9. A device according to claim 7 or 8 when dependent 
on claim 4, wherein said second face comprises at 

35 least one second surface portion which is substan- 
tially flat and parallel to said first face for collecting 
the light beam, said at least one second surface por- 
tion forming said means for transmitting without any 
deflection said at least one second portion of light 

JO beam towards said reading area. 

10. A device according to claim 7 or 8 when dependent 
on claim 4, wherein said refractive optical element 
comprises a through hole extended between said 
first and second faces and coaxially formed with re- 
spect to said optical axis Z, said through hole form- 
ing said means for transmitting without any deflec- 
tion said at least one second portion of light beam 
towards said reading area. 

50 

11. A device according to anyone of claims 1 to 3, 
wherein said refractive optical clement has a cross 
section smaller than that of said light beam. 

55 12. A device according to claim 4 when dependent on 
claim 2, wherein said collimation means comprises 
a collimation lens fixedly associated with said re- 
fractive optical element at said first face for collect- 
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ing the light beam. 

13. A device according to claim 4, wherein said second 
face comprises at least one first peripheral surface 
portion inclined by a predetermined angle a 1 with 5 
respect to said first face and adapted to deflect said 

at least one first portion of light beam by a prede- 
termined deflection angle p 1 with respect to said op- 
tical axis Z, and at least one second central surface 
portion, inclined by a predetermined angle differ- 10 
entfrom a 1 , with respect to said first face and adapt- 
ed to deflect said at least one portion of light beam 
by a predetermined deflection angle p 2 , different 
from p lt with respect to said optical axis 2. 

15 

14. A device according to any one of the preceding 
claims, further comprising an amplitude mask 
adapted to impart a predetermined profile to said at 
least two different beam portions. 

20 

15. A device according to claim 14 when dependent on 
claim 2, wherein said amplitude mask is arranged 
between said collimation means and said refractive 
optical clement. 

25 

16. A device according to claim 4, wherein said at least 
one first inclined surface portion of said refractive 
optical element is substantially plane. 

17. A device according to claim 4, wherein said at least 30 
one first inclined surface portion of said refractive 
optical element is substantially cylindrical and con- 
vex. 

18. A device according to claim 1 7, comprising at least 35 
one diverging lens arranged upstream of refractive 
optical element in correspondence of said at least 
one first inclined surface portion. 

19. Optical element for the aiming and the visual indi- *to 
cation of a reading area of a coded information 
reader, comprising means for deflecting at least one 
first portion of a light beam so as to generate at least 
two beam portions adapted to be projected on at 
least two different zones of a reading area along at 45 
least two different optical paths, characterised In 
that said optical element is a refractive optical ele- 
ment. 

20. Optical apparatus for reading information in a read- 50 
ing area, characterised in that it comprises an aim- 
ing device according to any one of claims 1 to 18. 
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